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(54) HEARING AID 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the howling of a 
hearing aid and eliminate the need for a mechanical power 
switch from the hearing aid, and then to prevent the 
consumption of a battery. 

SOLUTION: A hearing aid having a microphone 8, a 
loudspeaker 5, an aural signal processing circuit 6, and a power 
supply circuit for the circuit 6 is provided with an electronic 
switch 304, which turns on/off the power supply circuit and an 
electronic switch turning-on/off control circuit consisting of an 
infrared sensor 4 which controls the turning-on/off of the switch 
304 and an output discriminating circuit for the sensor 4. When 
the earplug of this hearing aid is inserted into the external 
auditory meatus 2 of a wearer, the infrared sensor 4 detects the 
infrared rays being radiated from the eardrum 3 and external 
auditory meatus 2 of the wearer and the electronic switch 
turning-on/off control circuit controls the electronic switch 304 
to a turned-on state. When the earplug is removed from the ear 
of the wearer, the control circuit controls the switch 304 to a 
turned-off state. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to power-source turning on and off of a behind-the-ear hearing 
aid and earhole form hearing aid, the mute of an output, etc., if it says in more detail about hearing aid. 
[0002] 

[Description of the Prior Art] With reference to drawing 7 - drawing 9 , a conventional behind-the-ear hearing 
aid and earhole form hearing aid are explained briefly. Drawing 7 shows a behind-the-ear hearing aid. As 
illustration, the hearing aid of this form consists of the body section and the lug plug part which were connected 
with a sounding tube or lead wire, hangs the body section on a lug at the time of use, and inserts a lug plug part 
in an earhole. The microphone and the volume control dial are attached in the body section, and the 
loudspeaker is attached in the earplug. 

[0003] Drawing 8 shows the appearance of earhole form hearing aid. As for the hearing aid of this form, a lug 
plug part and the body section are formed in one as illustration. At the time of use, the whole hearing aid is 
supported in the earhole section only by putting a lug plug part into the hole of a lug. The microphone, the cell, 
the dc-battery electrode holder, the volume control tongue, etc. are attached in the body section. The 
loudspeaker is attached in the lug plug part. 

[0004] Drawing 9 shows an example of the circuit of the hearing aid shown in above-mentioned drawing 7 and 
drawing 8 . A passage clear from this drawing, the sound from the outside is changed into an electrical signal 
with a microphone, is amplified with amplifier, and is sent to a loudspeaker. A loudspeaker changes the sent 
electrical signal into a sound, and emits it into air. The power source for operating amplifier is supplied from a 
built-in cell, and the electric power switch is prepared in the current supply circuit. In order to control the 
amplification degree of amplifier, volume control means, such as a variable resistor, are established. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the behind-the-ear hearing aid and earhole form hearing aid 
which were explained with reference to above-mentioned drawing 7 and drawing 8 are made so that it may 
support by using it, hanging on a lug or inserting in an earhole, the whole equipment is made small and the 
microphone and the loudspeaker are spatially attached in the near location. Therefore, when it is made to 
operate in the condition of not putting an earplug into an earhole, the sound which entered from the microphone 
may be amplified, it may come out of a loudspeaker, the sound may be transmitted in the inside of air, it may go 
into a microphone again, and a howling may be caused. 

[0006] The electric power switch of the conventional behind-the-ear hearing aid or earhole form hearing aid is 
a mechanical switch, and a user does on-off actuation by hand. Therefore, before a user inserts the earplug of 
hearing aid in an earhole, an electric power switch may be turned on. In that case, since hearing aid is operating 
state, the sound included in a microphone is amplified and comes out of a loudspeaker. However, since the 
loudspeaker is not yet contained in the earhole, a sound may be emitted to space, and may go into a 
microphone again, therefore a howling may make it, and an unpleasant sound may be generated. 
[0007] Similarly, when removing hearing aid from a lug, a howling may be caused by the same reason. That is, 
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when a user operates an electric power switch by Ushiro who removed the earplug of hearing aid from the 
earhole and turns OFF, since the sound which came out of the electric power switch from the loudspeaker 
after an earplug separates from an earhole until it became off is in the condition of being easy to go into a 
microphone, a howling may be caused by the same reason as the above. 

[0008] Furthermore, since the user of hearing aid performs turning on and off of an electric power switch by 
manual operation, after removing an earplug, a failure of an electric power switch to cut may be carried out 
again. If long duration neglect is carried out turning ON an electric power switch, a cell will be exhausted in 
spite of not using it 

[0009] One technical problem of this invention conquers the above-mentioned fault of the conventional hearing 
aid, and is to prevent non-wanted actuation, such as a howling. They are to prevent consumption of the cell by 
failure of a power source to cut while other technical problems of this invention lose the mechanical electric 
power switch operated by hand, serve as switch-on automatically at the time of use and exclude troublesome 
actuation a switch and by making it become off automatically at the time of un-using it. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention offers 
the hearing aid equipped with the following means. Namely, the electronic switch which is the hearing aid which 
has the current supply circuit of a microphone, a loudspeaker, a sound signal processing circuit, and this sound 
signal processing circuit, and turns on and off the above-mentioned current supply circuit, It has the electronic 
switch ON OFF control circuit which consists of the output discriminator of the infrared sensor which performs 
on-off control of this electronic switch, and this sensor. The above-mentioned electronic switch ON OFF 
control circuit When the earplug of this hearing aid is inserted into auditory meatus, if the above-mentioned 
infrared sensor detects the infrared radiation currently emitted out of the eardrum and auditory meatus, controls 
the above-mentioned electronic switch to ON and removes from a lug, the hearing aid made as [ control / the 
above-mentioned electronic switch / off] will be offered. 

[00 1 1] Moreover, according to other viewpoints of this invention, the hearing aid equipped with the following 
means is offered. Namely, a microphone, a loudspeaker, a sound signal processing circuit, the current supply 
circuit of this sound signal processing circuit, It is the hearing aid which has the mechanical switch which turns 
this current supply circuit on and off. The muting circuit which carries out mute of the output of the above- 
mentioned sound signal processing circuit is prepared. The muting circuit ON OFF control circuit which 
consists of the output discriminator of the infrared sensor which performs on-off control of this output muting 
circuit, and this infrared sensor is prepared. The above-mentioned mechanical switch by ON And when the 
earplug of this hearing aid is not inserted into a user's auditory meatus, If the above-mentioned muting circuit 
ON OFF control circuit controls the above-mentioned muting circuit to ON and inserts the earplug of this 
hearing aid into a user's auditory meatus The hearing aid made as [ control / the above-mentioned muting circuit 
/ the above-mentioned muting circuit ON OFF control circuit / the above-mentioned infrared sensor detects the 
infrared radiation currently emitted out of a user's eardrum and auditory meatus, and / off ] is offered. 
[0012] 

[Embodiment of the Invention] With reference to drawing 1 , 1 operation gestalt of the hearing aid of this 
invention is explained. Although the hearing aid shown in this drawing is drawn supposing earhole form hearing 
aid, a behind-the-ear hearing aid can also be constituted based on the same technical thought. As illustration, 
this hearing aid 1 contains an infrared sensor 4, a loudspeaker 5, a digital disposal circuit 6, and microphone 8 
grade inside a case 7, and changes. In addition, although illustration has not been carried out, in addition to this, 
a means required for hearing aid, such as a power-source cell, an electric power switch, and a volume control 
means, is formed in this hearing aid. 

[00 1 3] The lug plug part inserted in human being's lug is prepared in the case 7, and when it equips with this 
hearing aid and an earplug is inserted into auditory meatus, auditory meatus and the interior of a case are open 
for free passage through tip opening of this lug plug part. A loudspeaker 5 counters auditory meatus, and is 
arranged in the location with the above-mentioned tip opening inside a case, and a sound can be emitted in 
auditory meatus. 
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[00 14] Moreover, the infrared sensor 4 is attached in the location to tip opening of a lug plug part. This infrared 
sensor 4 carries out the duty which detects the infrared radiation emitted out of the eardrum 3 of the lug of the 
wearing person of this hearing aid, and auditory meatus 2. 

[00 1 5] An infrared sensor 4 detects infrared radiation, changes it into an electrical signal, and is sent to a digital 
disposal circuit 6. The signal discriminator later mentioned although not illustrated is prepared in the digital 
disposal circuit 6, and it discriminates from whether the output voltage of an infrared sensor 4 is higher than 
reference voltage or low. Therefore, in this operation gestalt, the discriminator of an infrared sensor 4 and its 
output constitutes the control circuit which carries out on-off control of the electric power switch of the sound 
signal processing circuit which amplifies the signal from a microphone and is sent to a loudspeaker. 
[00 16] Here, the principle of operation of the electronic switch ON OFF control circuit (ON OFF control 
circuit of the electronic switch formed in the current supply circuit of a sound signal processing circuit) using the 
above-mentioned infrared sensor 4 is explained. When the infrared radiation currently emitted from the 
measuring object object is generally measured by the infrared sensor, relation between the temperature t of a 
measuring object object and the output voltage vo of an infrared sensor as shown in drawing 2 is. The 
thermometer which detects the amount of the infrared radiation currently emitted from the eardrum 2 of human 
being's lug paying attention to this relation, and measures human being's temperature is developed. 
[00 17] The electronic switch ON OFF control circuit used for the hearing aid of this invention It is what was 
made to turn the sound signal processing circuit power source of hearing aid on and off using this temperature 
relation. When the lug plug part of this earhole form hearing aid or a behind-the-ear hearing aid is inserted in an 
earhole and detects the usual human being's temperature The output voltage with which an infrared sensor 4 
senses and takes out the infrared radiation emitted out of the eardrum and auditory meatus is measured, an 
electrical potential difference a little lower than it - threshold voltage VT ******- it sets up and the on-off 
control signal of an electronic switch is made by comparing the output voltage vo and this reference voltage 
from an infrared sensor 4 for this threshold voltage as reference voltage of a comparator. 
[0018] Drawing 3 shows the outline of the sound signal processing circuit power-source turning-on-and-off 
circuit in 1 operation gestalt of the hearing aid of this invention, and drawing 5 shows the wave of the circuit of 
drawing 3 of operation. This power-source tuining-on-and-off circuit consists of an electronic switch 304 
controlled by the electronic switch ON OFF control circuit which consists of an infrared sensor 301, the 
source 302 of reference voltage, and a comparator (comparator) 303, and this control circuit as shown in 
drawing 3 . Since the electronic switch 304 is inserted between the power source 305 and the sound signal 
processing circuit 306, only when an electronic switch 304 turns on, the sound signal processing circuit 306 
amplifies the input signal from a microphone 308, and sends it to a loudspeaker 307. 
[00 19] The output voltage of an infrared sensor 301 and this infrared sensor is impressed to the force much 
more, and an electronic switch ON OFF control circuit is the reference voltage VT from the source 302 of 
reference voltage in other inputs. It consists of output discriminators which become with the comparator 303 
impressed, it detects whether the output voltage of an infrared sensor is over reference voltage, and ON or an 
off signal is outputted. 

[0020] Next, actuation of the power-source ttirning-on-and-off circuit of this operation gestalt is explained 
below. Since there are usually very few amounts of the infrared radiation included in an infrared sensor 301 
when it is in the condition that this hearing aid is not used now, the output voltage of an infrared sensor 301 is 
very low. Therefore, the output vo of an infrared sensor is reference voltage VT. Since it is low, the output 
voltage of a comparator 303 serves as a low, and a switch 304 remains in the condition in the open (off) state. 
[002 1] If a user equips a lug with this hearing aid and an earplug is put in in auditory meatus, an infrared sensor 
301 will sense the infrared radiation emitted from a wearing person's auditory meatus and the eardrum, and the 
output voltage of this infrared sensor 301 will become high. Therefore, it is the output vo and reference voltage 
VT of an infrared sensor 301 with a comparator 303. As a result of comparing, a comparator 303 takes out a 
high output to an output, and makes a switch 304 close (ON). If a switch 304 closes, since a power source 
will be supplied to the sound signal processing circuit 306 from a power source 305, actuation as hearing aid 
which amplifies the sound signal from a microphone 308 and is taken out to a loudspeaker 307 is performed. 
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[0022] If this situation is explained with reference to the wave form chart of drawing 5 , the output voltage of 
an infrared sensor changes with wearing from the low battery at the time of un-using it to the high voltage as it is 
shown in (a) of this drawing, and is the reference voltage level (threshold voltage) VT. If it exceeds, as shown 
in (b) of this drawing, the output of a comparator will change to ON from OFF. 

[0023] Since the output of a comparator 303 is impressed to the control terminal of an electronic switch 304, 
as shown in (c) of this drawing, an electronic switch 304 serves as ON. Therefore, a power source is supplied 
to a sound signal processing circuit through an electronic switch 304 from a power source 305, and a voice 
output is taken out, as the sound signal processing circuit 306 performs normal operation and shows (d) of this 
drawing. 

[0024] Since actuation is started where the power source of the sound signal processing circuit of this hearing 
aid equipped a user's lug with hearing aid and an earplug is inserted into auditory meatus as above-mentioned, 
the sound which came out of the loudspeaker stops in auditory meatus, and does not reach the microphone 
located out of auditory meatus. Therefore, a howling does not happen. 

[0025] The power-source tuming-on-and-off circuit of drawing 3 is made by the basis of assumption that 
infrared radiation hardly goes into an infrared sensor while not using hearing aid. However, if the infrared 
radiation more than **** carries out incidence to an infrared sensor and output voltage exceeds reference 
voltage even when not using it, it has the composition that hearing aid operates. 
[0026] Drawing 4 shows other operation gestalten of the power-source turning-on-and-off circuit of the 
hearing aid of this invention, and an electric power switch 404 consists of mechanical switches in the gestalt of 
this operation. While not using this hearing aid, the sound signal processing circuit 406 serves as non-actuation 
completely by that by which this electric power switch is opened (turned off). 

[0027] In this operation gestalt, although an infrared sensor 401, the source 402 of reference voltage, and a 
comparator 403 are the circuit explained above with reference to drawing 3 , and the same circuit, the circuit 
which sends out the signal which controls the muting circuit of the sound signal processing circuit 406 here is 
constituted. Therefore, the circuit of this part can be called a mute-on signal generation circuit. Although the 
muting circuit is not illustrated in drawing 4 , you may make it control the bias of an output stage amplifying 
circuit, without preparing in the output side of the sound signal processing circuit 406, or preparing especially. 
[0028] Next, actuation of the circuit of drawing 4 is explained. If an electric power switch 404 is turned ON by 
manual operation before the user of this hearing aid equips a lug with this hearing aid, a power source will be 
supplied to the sound signal processing circuit 404 from a power source 405, and the sound signal processing 
circuit 406 will start actuation. 

[0029] However, since infrared radiation has hardly carried out incidence to an infrared sensor 401 at this time, 
they are the output voltage vo of an infrared sensor 401, and the reference voltage VT from the source 402 of 
reference voltage with a comparator 403. Since the compared result has the output voltage of an infrared 
sensor lower than reference voltage, a comparator 403 outputs a mute-on signal to an output. 
[0030] This mute-on signal is impressed to the muting circuit of the sound signal processing circuit 406. When 
an electric power switch 404 is turned ON, since the sound signal processing circuit 406 operates, if a sound 
goes into a microphone 408, it will be changed into an electrical signal and will be amplified, but since mute of 
the output of a sound signal processing circuit is carried out by the above-mentioned mute-on signal, a sound 
does not come out from a loudspeaker 407. For this reason, a howling is not caused even if the transfer circuit 
of a sound is between a microphone and a loudspeaker. 

[003 1] If a user puts in the earplug of this hearing aid into auditory meatus, the infrared radiation currently 
emitted from the eardrum and auditory meatus of a lug will be sensed, the output voltage vo will rise, and an 
infrared sensor 401 will exceed reference voltage. At this time, a comparator 403 stops sending out of a mute- 
on signal. 

[0032] Although a sound comes to come out from a loudspeaker 407 by having canceled mute, since the outlet 
of the sound from a loudspeaker 407 is already contained in auditory meatus at this time, the outputted sound 
does not go into a microphone 408 again. Therefore, a howling is not produced. 
[0033] Since the amount of the infrared radiation which carries out incidence to an infrared sensor 401 is 
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decreasing at this time, the mute-on signal is sent out to the output of a comparator 403, although the sound 
which came out of the loudspeaker 407 will be in the condition that the inside of air is transmitted, it goes into a 
microphone 408, and a howling may be happened if a user removes the earplug of this hearing aid from 
auditory meatus, mute of the output of the sound signal processing circuit 406 is carried out and a sound does 
not come out from a loudspeaker 407, a howling does not happen. 

[0034] As mentioned above, in between [ after a user turns ON the electric power switch of hearing aid until it 
puts an earplug into auditory meatus ] while outputting the mute-on signal to the output of a comparator 403, 
making it a sound not come out from a loudspeaker and the earplug's being contained in auditory meatus until it 
removes an earplug from auditory meatus and turns OFF an electric power switch, it is made to stop sending 
out of the mute-on signal from a comparator 403 in this operation gestalt. 

[0035] This situation is explained with reference to drawing 6 . Since the mechanical switch 404 is opened and 
the power source to the sound signal processing circuit 406 is severed while not using this hearing aid, this 
circuit does not operate. Since this switch is turned on and a power source is supplied to the sound signal 
processing circuit 406 as this hearing aid is shown in drawing 6 (a), when a user closes the mechanical switch 
404 at the time of use, this circuit operates. 

[0036] When the mechanical switch 404 is turned ON, since it has an electrical potential difference lower than 
the electrical potential difference which most output voltage from an infrared sensor 401 is zero, and is supplied 
from the source 402 of reference voltage, a comparator 403 outputs a mute-on signal and this signal is 
impressed to the muting circuit of the sound signal processing circuit 406. For this reason, mute of the signal 
sent out from the sound signal processing circuit 406 to a loudspeaker 407 is carried out. 
[0037] If the earplug of this hearing aid is inserted in auditory meatus, the output voltage of this sensor will rise 
in response to the infrared radiation with which an infrared sensor 401 is emitted out of the eardrum and 
auditory meatus. Then, when the output voltage of an infrared sensor 401 exceeds reference voltage as shown 
in (b) of drawing 6 , as shown in (c) of this drawing, a comparator 403 stops sending out of a mute-on signal. 
[0038] If the mute of the output of the sound signal processing circuit 406 is canceled, an output will be sent to 
a loudspeaker 407 from the sound signal processing circuit 406, and it will be sent out as a sound. Therefore, 
this hearing aid will usually be in a busy condition, after an earplug is inserted into auditory meatus. 
[0039] Since a comparator 403 will take out a mute-on signal with the point which the amount of the infrared 
radiation which wins popularity by the infrared sensor 401 decreases, and becomes lower than reference 
voltage again as shown in drawing 6 (c) if this hearing aid is removed from a lug, mute of the output from the 
sound signal processing circuit 406 is carried out. Then, since all circuits will be turned off if the mechanical 
switch 404 is turned OFF, a mute signal is no longer sent out from a comparator 403, and this hearing aid will 
be in a non-actuation condition. 

[0040] As mentioned above, although the operation gestalt was explained about the hearing aid of this 
invention, it cannot be overemphasized that there may be various gestalten in the range which does not deviate 
from the technical thought of this invention besides the above. 

[004 1 ] For example, although there is a model by which the loudspeaker was attached in the lug plug part and 
the microphone was attached in the lug plug part outside as a behind-the-ear hearing aid, the technique of 
above-mentioned this invention is applicable also in such a case. 

[0042] Moreover, what is necessary is to put an infrared sensor on a lug plug part, and just to send an infrared 
sensor output to the interior of the above-mentioned sounding tube to the body section through lead wire in that 
case, in most lug credit forms, although the sound to which a microphone and a loudspeaker are in the body 
section and came out of the loudspeaker is told to a lug plug part through a sounding tube (mere vinyl tube). 
[0043] 

[Effect of the Invention] 

- Since the hearing aid of invention indicated to [claim 1] and [claim 2] cuts a voice output at the same time it 
starts a voice output and removes it from a lug by Ushiro by whom the earplug of hearing aid was inserted into 
auditory meatus, generating unpleasant howling tones of it is lost. 

- If the earplug of hearing aid is inserted in an earhole, turn on the hearing aid of invention indicated to [claim 1], 
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and since the electronic switch turned off if it removes is being used for it, it prevents consumption of the cell by 
failure of the electric power switch after use to cut 

- The hearing aid of invention indicated to [claim 1] does not need a mechanical switch as an electric power 
switch of a sound signal processing circuit 

- Since the hearing aid of invention indicated to [claim 2] shuts off the whole hearing aid power source with a 
mechanical switch, it does not operate accidentally at the time of un-using it. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electronic switch which is the hearing aid which has the current supply circuit of a microphone, a 
loudspeaker, a sound signal processing circuit, and this sound signal processing circuit, and turns on and off the 
above-mentioned current supply circuit, It has the electronic switch ON OFF control circuit which consists of 
the output discriminator of the infrared sensor which performs on-off control of this electronic switch, and this 
sensor. The above-mentioned electronic switch ON OFF control circuit Hearing aid made as [ control / the 
above-mentioned electronic switch / if the above-mentioned infrared sensor detects the infrared radiation 
currently emitted out of the eardrum and auditory meatus, controls the above-mentioned electronic switch to 
ON and removes from a lug, when the earplug of this hearing aid is inserted into auditory meatus / off]. 
[Claim 2] The muting circuit which is the hearing aid which has the mechanical switch which turns on and off a 
microphone, a loudspeaker, a sound signal processing circuit, the current supply circuit of this sound signal 
processing circuit, and this current supply circuit, and carries out mute of the output of the above-mentioned 
sound signal processing circuit, It has the muting circuit ON OFF control circuit which consists of the output 
discriminator of the infrared sensor which performs on-off control of this output muting circuit, and this infrared 
sensor. The above-mentioned mechanical switch by ON And when the earplug of this hearing aid is not 
inserted into a user's auditory meatus, If the above-mentioned muting circuit ON OFF control circuit controls 
the above-mentioned muting circuit to ON and inserts the earplug of this hearing aid into a user's auditory 
meatus Hearing aid made as [ control / the above-mentioned muting circuit / the above-mentioned muting 
circuit ON OFF control circuit / the above-mentioned infrared sensor detects the infrared radiation currently 
emitted out of a user's eardrum and auditory meatus, and / off]. 



[Translation done.] 
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I.. 

[00043 H9u±EH7. m&fiLKMmm 

tiDSilx-r -yf-*Sg(t^TV^. Jgff&oiiMia&M 
[0005] 

ixmw Ltz%mmnm!&Ttmm.mmi,z®tt 

X&m Liz *)KKlzft7<t& Z t iz «t 0S»-ri» £5lz 

? t x t-^ tisaawKifii Ms«te» o ft tt htix v> 

[0006] ^*cOSJt(t^HiS^55t0fflR|giOm 
SIX 4 -y*tt«IM»*-f 
•*7JtfW*J:3fcfco-0>4. -5-<9£#>, 

%t,ig.mzmzti. mx/^^izx*). *<r>tz 

ft, / v> 'J >-^* J ^ t , 5R)Wr« t * i i: #£> 
6. 

[0007] H«t LT, HWNS^S^n'tiKMCtR 

masx-f yf-s-jj-7(c^i>^T^«. xtr-^*^ai 

[ooo8] Hti/i, -/^my ■ *7\,m 
msx-f >y f-<o^ os^Sr-f s ztwhh. miu-r-y 

[0009] 1 oWiSjSli, «!*«0liJiS«± 

«W^miiX-f -y^-5:6|< Ls ffifflB#(CSi!)WtCX^ -y 

f- *yk'SrO, ^WiciiiidWtx^ >yf-- ^7 
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[00 10] 

mmt. mi. uomw ■ *y®m 
awns*-***, fflmm®ftfrt>m2tix^&% 

[00 1 1 ] *Jt, *jrao<6tf)»ftfcJ:iitf, Tie«o 

^^fi^S&aifllK. KffWHHHIiafXftlft 
Qtt, KWBttttEWI^*^ • *7-$-*W*»X>f 

$ s *- h-r 4 s a-r ■* y mmmi. mm* s * 

vmjm-tyw&jimmm^&h $ a~f -< y 
/ass* y • *7vmm*WArz. ixsmmx* * 

«f*irv^v«*. jjBSa-f- <y7®my-*7® 

•PHRjWJBSa-- f<ry?'[gft£*yfcfW«U **§ 

*Ufct«HI*if{IW-4. 
[00 12] 

[f&HHcoHJfeWJB©] 01 fc#JHl/C *^^«IiSS 
<0-Hlfi»!Bfc-3V>TittWS. |B|BI(=ji%t1inHS(£? 

xmmmmmzm^xmtz ztvx* i . 

5, g*ffiaQ|R6. V-f^8^S:^-X7<0l*|gS(ClR 
[0013] *-*7fc(&WBa:?fc#A*4Stttt& < 

o , sawjc* saw*- * i t 4 . 

[ o o 1 4 ] ttz. n&^wsmniizm-zimiz 

•fe 4 U . ^MtoSmoBattlt 3 2 



rt*»fe««S*i*iW1-«*<«art-4aBSr-r4. 
[0015] IStfMg-feyiMMU D^W^tttBtTVA 
«*cS»L«*«lll|»6fci84. (t^«ai!IK6(c 

*>tix^x. mm^y+rM&nnszmm&w 

tt, ^na-byt4t^<7)ai*£o#swtt, -?-f 
^.o«#5rts® ltt. t-tiiz&h^pmmmn 

4. 

[ 0 0 1 6 ] ;;t, iJE**M**y-9-4 £fflvtf:«? 

mmizmii^^ y^*y ■ *7mw&) 
mmm^-o^xmmti. -mz* ms&mto*t> 

wzftmwm. 1 1 mm* yw&jims. v o 

LTAIWOfWi*IHI"t**ayH-*«Bll»*<tTV^. 
[0017] *ftBBattMMcffliri4«?X>f -y^ty 

%mw9E.t ix%i>m*y?4frt><DiiijinEv o 

[0018] ®3ii*miP>mm--m&jmizm 
z^mommmmty ■ *7m<r>mmmi. 

9, #9M*y ■ *y®m±. mmty?3 o i , # 
mwm3 o 2 . RVitMs ( a yA-u-^ ) 3 0 3*' 
t«4S : fx>f y^y • *7Mwmt. wmmm 

ti-oT$(I»Six4€-?^-yf- 3 04*>£>&4. ^^P 
^-f -yf-3 0 4timiS3 0 5 fc*MI#MHI§H&3 0 6 
emizftx Ztix^znx, •/ + 3 0 4 y 

Lfcl*«0**^«*!ffl|il»3 0 6tt. V-f 7 3 0 8*> 
^.^A^ft^Srti® f-* 3 0 7 (C&4 . 
[00 1 93 m^A-f -y^-^y • #7©J»@SWi, #H 
H-fey^ 3 o 1 1 , K«W«Hsy9-<oas*«E*«-A* 
(cEflSD^it. flfi<0A^Jfc{i^1IE»3 0 2*>fe£0#^ 
TOEV, **mSB§fL43yA'U-^3 0 3T=S:4ai*# 

*^4. 

[0020] %c^JKm^nM-y ■ 3i-7@ss<oii 



wmtz&i t , mm* y-fr 3 o 1 has^hs?)** 
i^^tc^v^-c. tstfi-turytf- 3 o i*>awj*E 

W±Vj i>9i><S^OT3>-AV-^3 0 3(7)ai^mE 
tto-t^O, X-f •yf-304tiS! (#7) <9£2<0# 

SfckktS. 

[0021] «MHI»ffiffl«« ( ?(^«UStt»Kt 

m8S-#JMHryt3 01*i@i»L, ttSWHl-b^3 

3 TjWMI-b y-t 3 0 1 Otb^J v o i: #S«£E V T £it 
«Lfctt*3 V^U-^ 3 0 3UtlMjfc/W flte&fcffi 
U X-f -yf-304SrPB (*y) fcr*-*. X>f 7*30 
4*Wfcftt, U3 0 5*>6TO&9ftW!W3 0 6 

s-tiULTxe-* 3 o 7taj-taPBSt ltoimw 

[0022] i««:F*H50»»H*«HLTRW 

HWRWEW^ (MtE) V T £8*1,*:, HBO 
( b ) ic^-ti d w?u-^<oaj^***7*>fe^-y 

[00 2 3] 3yA-U-^3 0 3<oaj^{i^-¥-X>f >yf- 
3 0 4 coiWWBTCBJaDSilT ^*OTHBk») ( c ) K 

«iS3 0 5*>6*P.X>f -y f - 3 0 4 Sri UT«»flMH§ 

m^m^xnmco ( d > ks^-j: 
Brt\ 

[0024] ±e*> k o . twamtpamm® 
[0025] 03^«ji7j-> -Alalia. «nu»^tt 

ffl LT v vfr v Mfcfctt jW«l-fe V?fc*JMI#« k ^ k'A 

Ait LtiUinstfmmEtmt s k mmmwm-« 

[ 0 0 2 6 ] B4(i. M^tMimibtX • *7 

Ttt, «SU-f •yf-4 0 4««S«WX-f yf-TflWW 

f-ttHW*XH* (*7fc«:-9TV>*) <7)X*gPH*$-& 

[0027] 43tmntt:&vvc. iWMI-feviM o 
1 . #!&«EiSl4 0 2.3 yy\'U~^ 4 0 3 «H 3 £# 
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OgP^coHlSSSr S a- h • *y<I-ff£»&kP¥^.rk 
Si-r-f yfWMt. 04 4't^LTV^ 
*vv6», #?»«*l!BiiaB4 0 6tf)aj*MKRtt**>, 

wcwtf taj*BWi«iai«w>/<-f 7x*w»*-* j a 

[0028] fcfc. H4<0l§IKatt#*K9H-«. **§ 
«X>f >yf-4 04«:^y{C-rSk. ttiB4 0 5a»&ffl» 

ff««»iiiK4 o 4 izmmtmzixxgpm^nm® 
»4o 6 

[0029] LfrVbtPb. z.9ma&MMfity*A 

V—9 4 0 3T*JMHs^t4 0 1 tf>aWj«EEv o i# 
flfttE*4 0 2*>i!><0#BKEV I tttttLfciftftU. 

[0030] ^(os^-h • *v&w,i$mmtsm 

m 0 6C0 5 a-r 4 y^EISSfcEPJraShi. . «i@U4 
•yf-4 04Sr^yfcL^ *J»W9*aai§IR4 0 6ti 

0 *J*tt*Wllll»tf>tMja* $ a - h £*U> <nxx t- 
^4 0 7*^t* j a3^rV\ ^o^ftlc, ^kxe- 

[0031 ] ffffl^*Mk0?tfe»^l<04>(CAti 
Sk . jWHI-b>^-4 0 1 ^OttK*93t*6;ftlt3 

[0 0 32] Si-h^^fLJtit^OXt-^ 

4 0 7*»4>«*»ffl*J:3t:'flrft**, 

4 0 7*»feOlW)IllPti«fc5aiO+tA->T^i» 

r. UJ*S*lfc»WIW-f^4 0 8teA4Cktt* 

[0033] ttfflS^fitMKXgtttBa***-*- 
k. Xb , -^4 0 7*^m^#«S^4'5:fKt>-5TV^ 
74 0 8 CAO ^7 'J y /5red 0 a 
^(0^«#^-fey-t4 0 1 fcAI^S^HROfili 
m^lXH r ). ay>*V-?40 3waj*t5a-h • 
^yfi^ J )MtB$tlTV^cOT. #MI^BUIIsl8&4 0 
6«aj** t 5*-hS*lT»'3, Xt-^4 07*>^ 

[ 0 0 3 4 ] J3Lh, **J»BI»fcavvctt, 
®SO«MX^f yf-S-jj-ytcLT^^SftS-BillcAh. 

3j-7tC-tS*T^0s nyAV-74 0 3^ai*lCSi 
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-i- • *ym^zmjjix . x^-^^m^i 
too3 5] zcommetmiTwni-z. *m 

ISSfrttfflLT^&VMI^te&fS&W -^4 0 4^ 

wrs ^PH^wmEm o ewumw-tzixx n 

mMftXA >v*40 4mtht. 06 (a) icjj** 
i o izl&xA 'yf^yt:^ 0^«^JOS[slSS4 0 6 

izmMi3 s mzixz>cDT&®mmfct&. 

[00 3 6] WmxA 4 0 4** y&Ltztif, jft 
0, #HS«EiH4 0 2*^«^$^«E«J: Otffi^m 

ij.-T<>y®mzm\iztiz>. zcotztb. ^pm^ 
$mm®4 o 6A^xt-*4o 7^ai$fii)fi^± 

[0037] *mi&%cDMmJtMi,zft x-th t , 

6<F> { b ) fcjjrf iiJ^f-tSHryiM 0 lOJfJ^mEE 

^•w-^4 0 3ti5 J .-h • *>m^miiiz®±-t 

[00 38] ^pm^mmmo6ff)^cos.a.-h 
mmztizt. ^pmmmm4 0 6frt>xt-t 
4onziaMmt>ti^tixmiii$tLi,. * 

[0039] ^ms^^^Ko^-rt » mm^y 
+T4 o i xmtm®.cn&tfmL, mm&ii 

<%l&X3y^l>— ?4 0 31406 (c) iZTjk-tX? 
K4 0 6*^oai*«5i-h$ns„ ^tfOfS, 

xa v*4 0 4Z*7t,z-t&b-km<onmtfimiz>cr> 

Xnynv—? 4 0 3frh 5 a- h«^{45SajStL^< 
& 9#*fi£8l4*I)«M«&£> . 

[ o o 4 o ] uih. *mnmmmz^x . m&m 
nmtuz i m« mm& <oo&zbt,z^o$x'i>% 
[0041] mm . smmnmit tx. &&mz 



^fi^aMa*****. *<r)%r£izi>±a*m<r>m 

[0042] ttz, ■smmttUMza^xte, -?a 
?i>x\z-i]{>*w.mzk'). xK-tfrhiiitzmm 
m (*^st'^-;pf) *m^xjt&mxizz.t>ti 
hXoizz-ox^&tf. tnfy&izit. s^mzmm 
tyy-zm, m^mcotHmzo-mmix* 

[0043] 

■ cn^m i ] m tmm2 ) ^muzmcomu 
mt. nm&<D?[&tf&mmz& AStottrc, 
jiZMbL. xfrw-ttmmz^pmjizmxoiz 
^otv^wc. T-Wt'^vyy^mL-thzttf 

■ mimu izw&vtzwnnwmmt. mm&cm 
mizxtzmAi-z>t*yi. mH?t*ytm? 
xa ->ir-k<mi.x^h<»x\ mm&nmmxA -v^r> 
mmuzz &mmcommm<. 

■ m*m: izimtKWficDimmi. %pmmuk 
mmconmxA «/*t txwmxA -v^mt l 
&\ 

• ct»*3S2D izimttzmicomMm. mtmxA 

>y*lzi-oXim%£tbWM£®-oXlt o<?)X. T^m 

mmzm->xmft-t2>zttf%:\,\ 

[0i ] *wmmm%<r)mmn-mz*i-mmxb 
£>. 

[02 ] wmtyvnmmx&z. 

[03 ] *wmmw%?>-m<r)m7ci -y?mxb 

[04 ] *wmwm$&<om<om<7)m7n vimxh 

[05] ®3<v®s%(ommmmx*>&. 
[06] m4<Dmcr>mimB®x$>z>. 
[07 ] nmmm%tv-M<?>m®xh&. 
[08] ttwmnsCQ-Mmwimx-b h . 
[09 1 ttmk^pm^wmm-mcotsigmxb 

\-~-W®&. 2----33I. 3----SK, 4----#^«l 

■tyy. 5---^e-*. 6 ---g^sss&s 7- — 

^r-X, 8 -~?A? 



(6) 



*ffiB¥l 1-275694 



[HI] 



[02] 




«£EVo 



2*a 



4 



301 




*** 













3 03 3 



Vr 



302^ 



308 

SI *H 



304< 



en 



306 



-3 0 5 



307 




402- 



407 



[05] 



(a) ft* 

(b) □>/tu-^tb>] 

(d) SAfc* 



(d) 



[06] 



) 






r H 

















(7) 



1-275694 




